I. Introduction
The performance of the absorption refrigeration system depends on the absorber. Heat and mass transfer processes occurring between liquid and vapor phases are key points in sizing and designing the absorber [1] , [2] . This research focuses on the properties of motion, the coupled heat and mass transfer of falling film absorption on the horizontal tubes of the cooling tubebundle. Heat transfer coefficient, mass transfer coefficient, the distribution of solution concentration profile and temperature profile of the filmleaving out the cooling tubebottom having decisive role in appropriate choice between adequate size of absorbersdesign and system operationbase on the influence of fluid flow, coolant temperature, solution concentration inlet, and tube diameter... Falling film absorber is the most popular due to many advantages of heat transfer efficiency, easy to assemble, easy to manufacture, especially well-suited to Vietnam conditions. Therefore, the study of absorption
II. Mathematical Model For A Test Volume

Model description
A test volume element has 100% wetted ratio. 3D physical models become 2D physical model has dilute solution flow direction along the tube circumference by coordinate x. Film thickness direction is from the tube center by coordinate y. Any points on the film are determined bycoordinate θ, y respectively.
Fig.1. 2D physical model
Assumptions of 2D physical model 1. The flow is laminar and there are no interfacial waves; 2. Wettability of the solution on the tube surface is100%; 3. Thermodynamic equilibrium exits at the interface between of solution film and vapor; 4. Heat transfer from interface to vapor phase is negligible; 5. The variation of film thickness due to absorption of NH 3 vapor is negligible; 6. Outside tube surface temperature equals the coolant temperature.
Mathematical description
The continuity, momentum, energy, transport equations of the solution falling film on the tube bundle are described 2D [1] - [13] . For a given solution mass flow rate per unit tube length = 2.
. . Film thickness is expressed as equation
The velocity component u along x direction is belong to flow direction as equation (2) .
The velocity component v along y direction is normal to flow direction as equation (3).
The phenomenon of coupled heat and mass transfer insteady state is discribed by the energy transport equation (4) and the spicies transport equation (5) .
Concentration and temperature boundary conditions at the inlet (6). 
Concentration and temperature boundary conditions on the tube wall surface (7) .
Concentration and temperature boundary conditions at the liquid-vapor interface (8, 9, 10) .
The local heat transfer coefficients from the interface to bulk solution along the film flow (11) and from the bulk solution to tube wall surface along the film flow (12) in terms of Nusselt number.
The mass transfer coefficient from the interface to bulk solution along the film flow (13) in terms of Sherwood number.
The total heat transfer coefficient from the interface to cooling water flow can be expressed as (14) [2] , [3] .
The physical domain has a complex geometry. Moreover, the film thicness is in micro-size vs the half circumference length 0.0157m. This ratio make the domain can not be meshed directly which must be transformed from sliding coordinate xy to non-dimentional coordinate εη making the computational domain rectangular.
III. Result And Discussion
The parameters used in this study are presented in Table 1 [10] . Figures 2 to 8 show the dynamic characteristics of falling film and the coupled heat and mass transfer phenomenon asNH 3 vapor is absorbed in order to become a stronger concentratedsolution. Input data is in Table 1 , the tube wall temperature is 303.15K, average local temperature at the inlet of falling film on tube is 332.1 K; changesolution flow rate (Γ): 0,001; 0.005; 0.008; 0.0113; 0.0146; 0.03kg/(m.s). Figures 6, 7, 8, 9 , 10, 11, 12 and Table 2 show the thickness variation, the average local velocities, the average local concentrations, the average local temperatures, the heat transfer coefficient of the film, the total heat transfer coefficient, the mass transfer coefficient of the film. When the solution flow rate decrease, the film thickness decrease (Figure 6 ), the circumferential velocity u decreases (Figure 7) . At a quarter of the tube along flow direction, the film thickness is minimum, the film velocity is maximum. When the solution flow rate increases, the average local concentrations decreases (Figure 8 ), the average local temperature increases (Figure 9 ). Figure 10 shows the change of the convective heat transfer coefficient of the film. Figure 11 shows the total heat transfer coefficient between the liquid-vapor interface and cooling water flowing in the tube U along ε-axis (x). These coefficientsincrease in the first quarter of the tube and decrease in the second quarter of tube shows absorption rate decreases as the heat transfer coefficient decreases. Solution flow rate increases, heat transfer coefficient increased strongly. Figure 12 shows the change of the mass transfer coefficient along ε-axis (x). The mass transfer coefficient increase rapidly to the location where the dilute solution has just contact the tube wall; then decreased rapidly and fairly flat before leaving the tube wall. When the solution flow rate increases, the mass transfer coefficient increase, when increasing of flow rate is sizable Γ = 0.0146kg/(ms) or more, the mass transfer increasevery small. Table 3 shows the film thickness variation, the average local velocities, average local concentrations, the average local temperatures, film heat transfer coefficients, total heat transfer coefficients, mass transfer coefficients of the film. When the coolant temperature decreases, the average local concentration increases (Figure 13 ), the average local temperature decreases (Figure 14) . Table 3 . Effecting of cooling water temperature to heat and mass transfer According to Table 3 , the cooing water temperature decreases, the average concentration of the film leave the tube increases, the average film temperature leave the tube decreases. Cooling water temperature decreases, the heat transfer coefficient of the film and total heat transfer coefficient increase very little; mass transfer coefficient increases significantly. 2. Solution flow rate increases, the average local concentrations of the film decrease (Fig. 8) , averagelocal temperature increases (Fig. 9) ; heat transfer coefficient increase strongly, mass transfer coefficient increase. When increasing of flow rate is sizable Γ= 0.0146kg/(ms) or more, the mass transfer increase very small, according to table 2. 3. Cooling water temperature decreases, the average concentrationsof the film leave the tube increases, the average temperaturesleave the tube decrease. Cooling water temperature decreases, the heat transfer coefficientsof the film and overall heat transfer coefficients increase very small; mass transfer coefficients increase significantly according to 
IV. Conclusion
